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CHANGES IN THE PHENOLICS METABOLISM OF COMMON BEAN PLANTS
GROWN UNDER DEFICIT IRRIGATION
Mayra Denise Herrera, Miguel Servín Palestina, Eduardo Alonso Longoria Aguero,
Olivia Gabriela Rosales Bugarín.
INIFAP-CEZAC. Km 24.5 Zacatecas-Fresnillo. Calera de Víctor Rosales,
Zac., México. C.P. 98500.

INTRODUCTION: The common bean is a traditional crop in México which is produced in
many agricultural regions throughout the country. Nonetheless, its quality depends of
environmental factors that have place during the plant development; in this sense, the metabolic
response to these factors can be modify by abiotic factors such as a limited water supply, and this
can be observed in different plant tissues. The objective was to obtain a secondary metabolites
differentiation regarding the phenylpropanoid pathway of two Flor de Junio (FJ) bean cultivars.
MATERIAL AND METHODS: Cultivars FJ Dalia and Victoria were sown in July 2016 at the
INIFAP-Zacatecas Research Center. Plants were subjected to different water supply regimens:
T1, 100/50 % of water availability in vegetative/reproductive stage; T2, 75/12.5; T3, 50,100 and
T4, 12.5,75. Sampling was conducted when plants reached the reproductive stage; foliar tissue
was collected and immediately drown in liquid nitrogen, freeze dry and processed in a domestic
grinder, samples were kept at room temperature until analysis. Extraction of polyphenols was
performed using 1 g of sample and 10 mL of acidic acetone [acetone/water/acetic acid
(70:29.5:0.5, v/v/v)] as described by Xu et al. (2007). Content of total phenols (mg GAE/g), total
flavonoids (mg CAE/g), condensed tannins (mg CAE/g) and anthocyanins (mg C3GE/g) was
determined.
RESULTS AND DISCUSSION: The phenolic compounds content among treatment and
common bean cultivars is shown in Table 1. Results clearly show that an interaction effect was
obtained since the concentration of polyphenols depends on the relation between the water
supply regime and the cultivar’s genotype. Karaqbourniotis et al. (2014) reported that annual
plants exposed to a deficit irrigation tend to water saving instead of carbon gain. Therefore,
priority is given to protection, including the stimulation of antioxidant enzymes activity and the
synthesis of phenolic compounds in order to counteract the accelerated production of ROS in
different cellular organelles. Significant differences (p<0.5) were observed for all variables
evaluated, the trend in the synthesis of condensed tannins was very similar in both bean cultivars
with very slight changes in their content, however, comparing the water supply treatments, total
flavonoids were synthetized in greater amount when plants were grown under a non-wellwatered treatment (2 and 4 for Dalia and Victoria, respectively); in the case of total phenols, a
10% increase in the foliar tissue sampled from FJ Dalia was observed in comparison to the FJ
Victoria cultivar, while the maximum concentration of anthocyanins was found in the samples
collected from FJ Victoria with a small increase of 4%, in both cases from treatment 3. In this
context, André et al. (2009) reported that drought stress induces changes in the expression of
phenylalanine ammonia-lyase, which is the key regulator of the phenylpropanoid pathway, and
thus, synthesis of polyphenols.
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Table 1. Phenolic compounds content in foliar tissue of common bean plants subjected to
different water supply regimes.
Compound

Treatment

Cultivar
Victoria

Total phenols1

Total flavonoids2

Condensed tannins2

Total anthocyanins3

Dalia

T1

14.4 ± 0.0 c

13.5 ± 0.1 d

T2

14.6 ± 0.1 c

17.2 ± 0.2 a

T3
T4

15.5 ± 0.1 b
14.8 ± 0.6 c

17.1 ± 0.2 a
12.6 ± 0.1 e

T1

7.0 ± 0.1 c

5.1 ± 0.3 e

T2

5.7 ± 0.2 e

12.5 ± 0.0 a

T3

5.7 ± 0.5 e

7.6 ± 0.0 b

T4

12.9 ± 0.2 a

6.8 ± 0.1 d

T1

46.3 ± 0.5 a

39.8 ± 0.9 e

T2

36.8 ± 0.9 f

39.9 ± 0.2 e

T3

46.9 ± 0.3 a

42.2 ± 0.0 c

T4

44.3 ± 0.3 b

41.2 ± 0.4 d

T1

240.4 ± 3.4 g

319.7 ± 1.2 b

T2

296.9 ± 2.7 e

258.5 ± 3.7 f

T3

336.0 ± 3.1 a

320.8 ± 0.2 c

T4

333.2 ± 0.7 a

312.6 ± 0.5 d

Values are presented as mean ± SD. Means in the same section with a common letter are not significantly different
(p<0.05, Tukey). Data are expressed as: 1mg equivalent of gallic acid/g of dry sample. 2mg equivalent of (+)
catechin/g of dry sample. 3mg equivalent of cianidin-3-glucoside /kg of dry sample.
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